Evolution of experimentally induced papillary necrosis to focal segmental glomerulosclerosis and nephrotic proteinuria.
Bromoethylamine (BEA)-induced papillary necrosis is a reproducible model for analgesic nephropathy. We induced this lesion in groups of male Sprague-Dawley rats and followed the functional and histological changes for 1 year. We found that by 1 month, necrosis of the papilla was complete, glomerular filtration rate was depressed, and urine albumin excretion was increased. There was an extensive interstitial fibrosis characterized by a mononuclear cell infiltrate and patchy tubular atrophy. By 6 months, there was re-epithelialization of the papillary stump accompanied by a marked increase in albuminuria and an improvement in concentrating ability. Changes seen at 9 months were more advanced. There was extensive cortical fibrosis manifested by pitting of the surface of the kidney. At 1 year, renal function remained impaired (creatinine clearance reduced by 65% to 0.26 mL/min/100 g), and the animals were now markedly nephrotic, with albuminuria of 254 mg of albumin/24 h. In the BEA rats, there was selective destruction of the deep nephrons leading to an increase in the volume-ratio of superficial to deep nephrons. Glomerular changes, affecting approximately 60% of the glomeruli, were characteristic of focal segmental glomerular sclerosis. This model of papillary necrosis/interstitial fibrosis is associated with chronic renal insufficiency and leads to the development of focal glomerular sclerosis and nephrotic proteinuria by 6 to 12 months after its induction.